Objective: To compare the clinical efficacy of minimally invasive percutaneous lag screw internal fixation and reconstruction plate in the treatment of unstable pelvic fractures. Study Design: An experimental study. Place and Duration of Study: Methodology: A total of 130 patients with unstable pelvic fracture were randomly divided into group A and group B, with 65 cases in each group. Group A was treated with minimally invasive percutaneous lag screw internal fixation, and group B was treated with reconstruction plate. Clinical efficacy of two groups after treatment was evaluated. Serum alkaline phosphatase (ALP), tumor necrosis factor- (TNF-), C-reactive protein (CRP), stress hormones cortisol (Cor), angiotensin II (Ang II), and norepinephrine (NE) contents were compared. Results: After treatment, the excellent and good rate in group A was higher than that in group B (p=0.005). At 7 days after the operation, serum ALP level in group A was higher than that in group B (p <0.001), serum TNF-, CRP, Cor, Ang II, and NE levels were lower in group A than those in group B (all p <0.001). Conclusion: Compared with reconstruction plate, minimally invasive percutaneous lag screw internal fixation has better clinical efficacy in patients with unstable pelvic fractures; meanwhile, it can effectively increase serum ALP level, reduce the levels of inflammatory cytokines TNF- and CRP, and effectively reduce surgical trauma as well as postoperative body stress response.
INTRODUCTION
Unstable pelvic fractures are clinically common types of fractures. They are mainly caused by traffic accidents and falling. Patients with unstable pelvic fractures are often associated with ankle dislocation and peripheral bone structural damage. 1, 2 Without timely treatment, severe cases are prone to compound injuries and hemorrhagic shock, thereby endangering patients' lives. 3, 4 Currently, clinical treatment of pelvic fractures includes conservative or surgical treatment. Conservative treatment mainly adopts pelvic suspension, cast immobilisation, traction, etc. However, its efficacy is poor, the treatment is painful, and the prognosis is not stable. 5, 6 Recently, minimally invasive percutaneous lag screw internal fixation and reconstruction plate surgical methods have received increasing attention. Pilling et al. found that minimally invasive fracture treatment could ensure stable fixation of the fracture with a minimum of osteosynthesis material, and reduce the operative time. 7 Zhang et al. revealed that minimally invasive percutaneous lag screws are feasible for the treatment of acetabular anterior column fractures. 8 Tempelaere et al. demonstrated that minimally invasive percutaneous fixation of vertically unstable pelvic fractures can produce good functional and radiological outcomes. 9 According to a study, reconstruction plate internal fixation is a safe and effective way to treat unstable pelvic posterior ring fractures. 10 However, there are very few studies comparing the minimally invasive percutaneous lag screw internal fixation with reconstruction plate internal fixation in the treatment of unstable pelvic fractures.
The objective of this study was to compare the clinical efficacy between minimally invasive percutaneous lag screw internal fixation and reconstruction plate for unstable pelvic fractures, in order to provide more reference for the clinical treatment of unstable pelvic fractures.
METHODOLOGY
This experimental study was conducted at the Department of Orthopaedics, Second People's Hospital of Liaocheng, Linqing City, China, from January 2016 to March 2018. The study was approved by the Hospital Ethics and Research Committee. The inclusion criteria comprised those who were diagnosed with unstable pelvic fractures, and had closed pelvic fractures, confirmed by pelvic radiography and CT, without any other serious liver and kidney diseases, and mentally normal. Exclusive criteria were who suffered severe tissue or organ organic diseases, and did not meet surgical indications, with mental disorders, unwilling to receive treatment, unwilling to cooperate in the study, and who were transferred or died in mid-course. A total of 130 patients with unstable pelvic fractures were randomly divided into group A and group B, with 65 cases in each group, according to random number table method. All patients were applied with traction on the femoral condyle. When the patients showed stable vital signs and hemodynamic conditions, surgical treatment was conducted after confirming complete or basic reduction by the X-ray or pelvic CT scan and three-dimensional reconstruction. Both groups were given continuous epidural anesthesia or general anesthesia. Anterior ring reduction and internal fixation (pubic ramus or pubic symphysis) were first performed in the pelvis; and then posterior ring reduction and internal fixation were performed.
Group A patients underwent minimally invasive percutaneous lag screw fixation. The anterior pelvic ring was fixed in the supine position with a percutaneous hollow lag screw; and the posterior pelvic ring was fixed with a percutaneous iliac screw in the prone position. The ipsilateral lower limb traction was performed and the C-arm fluoroscopy was used before fixation, including the pelvic inlet, outlet, and normal position. A small incision of about 1 cm was taken 3-5 cm at the side of the posterior superior iliac spine; the soft tissue was separated to reach the sacrum directly. The positioning cannula was placed into the incision and reaches the sacrum. At the normal position and the outlet, fluoroscopy cannula was parallel to the upper part of the S1 and the upper edge of the sacral foramen. From that, tilting forward 20 degrees further and 20 degrees upwards, the screw was slowly inserted with 2 mm diameter guide pin. Through fluoroscopy, the anteversion angle is controlled to avoid the spinal canal at the entrance and the oblique angle of view at the exit to avoid the sacral nerve hole. The length of the screw is grasped by lateral fluoroscopy of the tibia and the guide pin is passed through the tibia and ankle to the S1 vertebral body. Under normal conditions, the tip of the guide pin was near the midline. In a standard lateral perspective, the tip of guide pin was in the front of the S1 vertebral body, indicating that the guide pin was in the correct position. A 7.3 mm diameter hollow compression screw was slowly screwed in along the guide pin.
Patients in the group B were treated with reconstruction plate: through incision over the upper level of the pubic symphysis in a supine position, the bilateral pubic body was fully exposed, and the reconstruction plate was placed directly above and/or ahead of the pubis and fixed with screws. A curved incision of about 6 cm was made along the lateral side of the posterior superior iliac spine on both sides in a prone position. After the skin was cut into the subcutaneous deep fascia, the posterior superior iliac spine was displayed. The gluteal muscle was peeled off outwardly and laterally from the outer plate of the sacrum. The outer plate was exposed, and a reconstruction plate, the length of which can be fixed with 2-3 screws on both sides, was used. Before fixation, one end of the steel plate was pre-curved, and the steel plate was sent to the opposite side through the subcutaneous tunnel from the affected side. The other end of the plate was pre-bent and placed on to the dorsal side of both sides of the humerus. Screws were screwed on the sides of the plate and were able to penetrate the bilateral cortex. Antibiotics were routinely administered to both groups to prevent infection and reduce swelling.
After treatment, the clinical efficacy of two groups of patients was evaluated. The clinical efficacy criteria included excellent, good, moderate and poor. The equal length of limbs after treatment, no rotation of the lower limbs, normal gait, and no pain at the fracture site were expressed as excellent. The length difference of limbs was less than 2 cm, and no rotation of the lower limbs, basically normal gait, and no pain at the fracture site were expressed as good. The length difference of limbs as long as 2-3 cm; rotation of the lower limbs <15 degrees, slight limp, and slight pain at the fracture site were expressed as moderate. The length difference of limbs >4cm, the rotation of the lower limbs >15 degrees, obvious limp, and pain at the fracture site were expressed as poor.
At 7 days after operation, 5 mL of cubital venous blood was collected from the two groups at a speed of 3000 r/min and centrifuged for 15 min. The serum was separated and stored in a low temperature cabinet at -50°C for detection of serum ALP, TNF-, CRP and stress hormone markers. Enzyme-linked immunosorbent assay was used to detect serum TNF- and CRP levels. The patients' serum ALP levels were measured using an automated biochemical analyser. Radioimmunoassay was used to determine the level of stress hormones in the patients' serum, including Cor, Ang II, and NE.
Data were entered and analysed by using SPSS 22.0. Measurement data were calculated as mean ±SD, and independent-sample t-test was used to compare the outcome between two groups. Count data were indicated in n (%), and Chi-square test was used to compare the Minimally invasive percutaneous lag screw internal fixation and reconstruction plate for unstable pelvic fractures Journal of the College of Physicians and Surgeons Pakistan 2020, Vol. 30 (1): 28-32 outcome between two groups. The p-value of less than 0.05 was considered significant.
RESULTS
Among the 130 patients, there were 69 (53.08%) males and 61 (46.92%) females. The types of injuries were 36 (27.69%) cases of fall from height, 44 (33.85%) cases of heavy bruises, and 50 (38.46%) cases of traffic injuries. According to Tile's classification, type C1 was seen in 55 (42.31%) cases, C2 in 46 (35.38%) cases and C3 in 29 (22.31%) cases.
After treatment, the excellent and good rate in the group A was 96.92% (63 cases); which was higher than 81.54% (53 cases) of the group B (p=0.005).
At 7 days after the operation, serum ALP level in the group A was higher than that in the group B (p<0.001); serum TNF- and CRP levels were lower in the group A than those in the group B (both p <0.001, Table I ); serum Cor, AngII, and NE levels were lower in the group A than those in the group B (all p <0.001, Table II ).
DISCUSSION
Reconstruction plate fixation is a common surgical method for the treatment of patients with pelvic fractures. It has the advantages of complete reduction, firm fixation, and strong plasticity. However, because this treatment requires a long surgical incision in front of the pubic bone, the patient may be greatly injured. And it is not effective for unstable fractures. 11 Minimally invasive percutaneous lag screw internal fixation is a clinically emerging surgical treatment in recent years. It has the advantages of small intraoperative trauma, less bleeding and short operation time. 12, 13 In addition, when surgical treatment is performed by internal fixation of the screw structure, the fixation is firm and the possibility of fracture or loosening after surgery is low. Therefore, its stability is good, patients can get up and exercise as soon as possible, effectively avoiding the occurrence of multiple complications. The patient can have a better physical recovery in this way. Wei et al. found treatment of unstable pelvic fractures with minimally invasive internal fixation had advantages of less bleeding, less postoperative complications, and high bone union rate. 14 In this study, group A had a better excellent and good treatment rate than the group B, indicating that the effect of minimally invasive percutaneous lag screw internal fixation was better than that of the reconstruction plate treatment. This conclusion was also consistent with previous researcher. 15 Surgical treatment can cause greater inflammatory response of the body, coupled with the adverse stress caused by the fracture trauma; the body's inflammatory indicators will vary greatly. TNF- is an inflammatory factor that changes in the early stages of inflammation and triggers and initiates inflammatory responses. It also promotes the activation and infiltration of a variety of inflammatory cells and mediates cascade activation of inflammatory responses. 16, 17 CRP is an acute phase protein synthesised and secreted by hepatocytes when induced by proinflammatory cytokines. It has a good correlation and consistency with the progress of inflammatory reactions. 18 The results of this study showed that serum TNF- and CRP levels were lower in the group A than those in the group B at 7 days after surgery. This showed that minimally invasive percutaneous lag screw internal fixation for unstable pelvic fractures can effectively reduce the patient's inflammatory response, reduce the damage in the body, and promote his/her early recovery. There is a close relationship between ALP and fracture healing. When the fracture is healing, osteoblasts play an extremely important role; when the bone cells are active, the number of ALPs will increase significantly, which in turn will strengthen the bone formation capacity. 19 Therefore, the ability of a patient to fracture healing can be inferred by detecting serum ALP levels.
In this study, in the treatment of unstable pelvic fracture patients using minimally invasive percutaneous lag screw internal fixation, ALP level in patients was found significantly elevated higher than those of the reconstruction plate treatment, suggesting that minimally invasive percutaneous lag screw internal fixation can promote quicker healing of fractures in patients. regulation of glycolipids and water-sodium metabolism, exerting its permissive effect on catecholamines. NE is from the adrenal medulla and can cause vasoconstriction and increased cardiac effects. 20 Ang II is a product of the activation of the renin-angiotensin-aldosterone system and has a potent vasoconstrictive activity. 21 The results of this study showed that serum Cor, Ang II, and NE levels in the group A were lower than those in the group B at 7 days after the operation. This showed that the minimally invasive percutaneous lag screw internal fixation could effectively reduce the surgical trauma and the degree of early postoperative stress response.
Cor

CONCLUSION
Compared with the reconstruction plate, minimally invasive percutaneous lag screw internal fixation has better clinical efficacy in patients with unstable pelvic fractures. It can effectively increase serum ALP levels, reduce the levels of inflammatory cytokines TNF- and CRP, and effectively reduce surgical trauma as well as postoperative body stress response.
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